The test-retest reliability and clinical stability of WAIS-R VIQ-PIQ differences, inter, and intrasub
initial test was invalid (e.g., because of the person's low motivation) or if at least 1 year has elapsed between administrations" (p. 298). Although this conclusion may be justified, there is a dearth of empirical literature on the test-retest stability of WAIS-R scatter indices.
Only two published investigations have addressed the reliability of WAIS-R scatter indices. Matarazzo, Daniel, Prifitera, and Herman (1988) utilized the WAIS-R standardization sample of persons 16-74 years of age and reported split-half reliability coefficients of .36 for the Full Scale scatter range; .28 for the number of subtests whose scaled scores deviated significantly from the individual's mean scaled score, and .41 for the standard deviation of the 11 scaled scores generated by an individual. Snow, Tierney, Zorzitto, Fisher, and Reid (1989) utilized a test-retest design in a sample of 101 normal elderly persons to assess, in addition to subtest scores and IQs, the reliability of the VIQ-PIQ discrepancy. They reported a stability coefficient of .69 for the IQ difference over a 1-year period. The reported reliability coefficients are well below .80, the recommended magnitude for tests employed in clinical decision making (Anastasi, 1988; Sattler, 1988) .
The investigation by Snow and colleagues is meaningful because it is the only stability study of WAIS-R scatter indices in normal elderly persons. However, the generalizablility of their findings to other senior citizen populations is questionable. The Snow et al. (1989) sample was Canadian, relatively young (M = 67.1 years; SD = 7.7), well-educated (M = 15.0 years; SD = 3.1), and above average in intelligence (M Full Scale IQ = 117.8; SD = l 1.6). In addition, inter and intrasubtest scatter indices were not evaluated. There is clearly a need for additional information concerning the stability of WAIS-R scatter indices in the elderly.
The present investigation utilized an elderly sample of normal persons who were administered the WAIS-R on two separate occasions. The scatter indices extracted from the data set were the VIQ-PIQ discrepancy, intersubtest scatter range on the Verbal, Performance, and Full Scales, and intrasubtest scatter scores for the eight subtests from which intrasubtest scatter values can be obtained.
METHOD

Participants
Participants were 61 normal volunteers (19 males; 42 females) with means for age and education of 78.93 years (SD = 3.46) and 9.74 years (SD = 1.91), respectively. The age range was 75-87 years and the level of education ranged from 6 to 12 years. The mean Verbal, Performance, and Full Scale IQs at initial assessment using elderly WAIS-R norms (Ryan, Paolo, & Brungardt, 1990) were 102.12 (SD = 11.50), 106.23 (SD = 12.02), and 103.90 (SD = 11.53), respectively. There were 55 Caucasians and six African Americans.
Procedure
Participants were recruited from senior citizen organizations, retirement communities, newspaper advertisements, and by word of mouth. Each was screened with a medical history questionnaire, a medication review, and the Geriatric Depression Scale (Yesavage et al., 1983) prior to inclusion in the study. All were considered free from neurologic disease or damage, major systemic illness, past and current psychiatric disturbance, including significant depression. All possessed adequate vision and hearing, although most wore glasses and some required heating aids. Persons with controlled age-related conditions (e.g., senile diabetes, essential hypertension, mild neurosensory hearing loss, etc.) were not excluded. After screening, each participant was scheduled for an interview and standard WAIS-R adminis-
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tration by one of four qualified examiners. After the initial testing, persons were asked if they would cooperate with a second testing session, but were not told that the WAIS-R would be readministered. All 61 individuals agreed to be retested. The retest interval ranged from 30 to 155 days with a mean of 64.92 days (SD = 26.84). All individuals were retested by the same examiner according to standard instructions (Wechsler, 1981) .
IQ and age-corrected subtest scaled score conversions were accomplished using the norms for persons 75 years and older provided by Ryan et al. (1990) . VIQ-PIQ difference scores were calculated by subtracting the Performance from the Verbal IQ. Intersubtest scatter ranges were computed for age-corrected subtest scores for the Verbal, Performance, and Full Scales by subtracting the lowest from the highest subtest score. Intrasubtest scatter values were computed according to the procedure outlined by Kaplan et al. (1991) . Specifically, within each subtest the absolute difference between two consecutive item scores is obtained and then summed across all items within the subtest. Intrasubtest scatter can be calculated for eight WAIS-R subtests: Information, Vocabulary, Arithmetic, Comprehension, Similarities, Picture Completion, Picture Arrangement, and Block Design.
RESULTS
VIQ-PIQ Discrepancies
The stability coefficient for the Verbal-Performance IQ discrepancy was r(59) = .76, p < .0005. Changes in the magnitude of discrepancy scores from test to retest are presented in Table 1 . Also examined was whether the magnitude of IQ discrepancy, categorized as clinically meaningful versus not meaningful, changed from test to retest. Matarazzo and Herman (1984) considered a VIQ-PIQ discrepancy of 15 or more points as clinically meaningful and in need of further clarification. On initial testing the discrepancies were not meaningful in 74% of the cases and meaningful in 26%. On repeat testing, 75% were meaningful and 25% were not. Of those with nonmeaningful discrepancies at initial assessment, 87% remained so, while 13% became meaningful at retest. Of those with meaningful discrepancies on initial testing, 56% were also meaningful at the second assessment probe and 44% were not meaningful. Overall, 79% of the subjects had Verbal-Performance IQ discrepancies that were similarly classified as either meaningful or not meaningful at both assessment points.
In terms of the magnitude and direction of meaningful IQ discrepancies, 8% of the 61 subjects evidenced a clinically relevant Verbal > Performance pattern on initial testing. On retest, 20% of these individuals maintained the same relationship. Eighteen percent of the subjects demonstrated a significant Performance > Verbal pattern on the first assessment probe and 73% of these persons maintained the same magnitude and pattern of results on retest. It is noteworthy that none of the 61 elderly who were administered the WAIS-R on two occasions changed from a significant Verbal > Performance relationship to a reliable Performance > Verbal pattern or vice versa. There was no significant relationship between retest interval and the difference from test to retest on the VIQ-PIQ discrepancy scores, r(59) = -.20, p > .05. Conversely, practice effects on the Verbal and Performance IQs were meaningful related to test-retest changes in the VIQ-PIQ discrepancy. The correlation between retest changes in VIQ-PIQ discrepancy and gain or loss on VIQ was .66. Similarly, retest changes in the PIQ were correlated -.80 with VIQ-PIQ discrepancy changes on retest.
Intersubtest Scatter Range
Test-retest stability coefficients of the scatter range based on age-corrected subtest scores were .34, .29, and .05 for the Verbal, Performance, and Full Scales, respectively. The coefficients for the Verbal and Performance Scales are significant (p < .05), but the coefficient for the Full Scale is not.
Another important consideration when discussing stability is whether the magnitude of the scatter range changed meaningfully from test to retest. Table 2 presents the frequency distribution of intersubtest scatter range difference scores from test to retest. A meaningful change in intersubtest scatter range was defined as that which exceeded ± 1 standard deviation of the intersubtest scatter range demonstrated for a single administration of the WAIS-R in the old-age WAIS-R standardization sample . Therefore, a meaningful difference was defined as an intersubtest scatter range on retest that was > 3 points of the persons initial intersubtest scatter range. Examination of the table reveals that a meaningful difference occurred in 22% of the sample on the Verbal Scale, 33% on the Performance Scale, and 57% on the Full Scale.
Clinically, subtest strengths and weaknesses are determined by comparing each age-corrected subtest score with the average of the sum of the age-corrected values for the Verbal, Performance, or Full Scales. If the score is ± 3 points or more from the mean, than the construct measured by the subtest is considered either a significant strength or a weakness (Kaufman, 1990) . For each subtest, the percentage of persons who maintained the same classification (i.e., strength or weakness) from test to retest are presented in Table 3 . Considering those with initial subtest strengths or weaknesses, it is clear that across the majority of subtests a large proportion of elderly participants failed to maintain the same subtest strength or weakness on retest. For instance, when considering the Verbal Scale mean, 75% of persons who had an initial weakness on Comprehension did not maintain such a weakness on retest.
On the other hand, 100% of the participants who displayed a weakness on Arithmetic during the first assessment also evidenced a significant weakness on retest. On the average, 52% of the elderly sample that evidenced initial strengths or weaknesses failed to maintain the same strength or weakness on retest. It should also be noted that on three Performance subtests some individuals switched from a significant weakness on the initial testing to a significant strength on the second assessment. For example, 20% of the participants with an initial weakness on Picture Completion actually displayed a significant strength on this subtest at retest. Conversely, the majority of individuals (i.e., > 75%) without significant strengths and weaknesses on initial testing, also lacked significant strengths and weaknesses on retest.
Retest interval was not related to intersubtest scatter range (all rs < .16). Retest gain or loss on the Verbal and Performance IQs and on eight subtests were not meaningfully related to changes in intersubtest scatter range. However, retest change on Digit Span was significantly related to intersubtest scatter range change for the Verbal Scale (r = .26) and change on retest on Object Assembly was related to intersubtest scatter change on the Performance The magnitude of change in intrasubtest scatter from test to retest is another important aspect of stability. Table 4 provides the frequency distribution of the difference between the test and retest intrasubtest scatter scores for each subtest. The majority of persons demonstrated retest intrasubtest scatter that fell within ± 4 points of their initial intrasubtest scatter score. As a rough guide for the stability of intrasubtest scatter, the percentage of subjects on retest that exceeded one standard deviation of the intrasubtest scatter for the 130 subjects that comprised the old age WAIS-R standardization sample (Ryan et al., 1990 ) was calculated. Table 5 presents the intrasubtest scatter means and standard deviations of the WAIS-R old age standardization sample as well as the percentage of subjects from test to retest that exceeded one standard deviation. As can be seen, about 25% of the subjects evidenced meaningful intrasubtest scatter changes on retest for the Information, Similarities, and Picture Completion subtests. About 33% of the sample displayed meaningful retest changes on Comprehension and Block Design, and almost 50% of the subjects evidenced meaningful retest intrasubtest scatter changes on Picture Arrangement.
DISCUSSION
The psychometric stability of WAIS-R scatter indices for persons 75 years and older was unimpressive. In every instance, the stability coefficients fell below the suggested standard of .80 for tests used in clinical decision making (Anastasi, 1988; Sattler, 1988) . These findings reinforce those from Snow et al. (1989) and Matarazzo et al. (1988) and indicate that, based on test-retest correlations, the VIQ-PIQ discrepancy, intersubtest matter range, and intrasubtest scatter scores for elderly persons cannot be relied upon to provide precise measures of change in cognitive status over time. These results also support Kaufman's (1990) conclusion that caution must be used when interpreting retest changes in WAIS-R scatter indices. Clinical stability, as measured by the proportion of subjects demonstrating meaningful change from test to retest, was also evaluated for the scatter indices. The finding that 44% of the participants failed to maintain a similar meaningful Verbal-Performance IQ discrepancy in terms of direction and magnitude at both assessment probes, suggests that clinicians should be cautious when interpreting meaningful test-retest changes in IQ differences. In fact, 13% of normal elderly subjects who did not evidence a meaningful VIQ-PIQ discrepancy at the initial assessment, demonstrated at least a 15-point VIQ-PIQ discrepancy at retest. In every case, the meaningful 15-point difference was PIQ over VIQ. This is consistent with the larger practice effect associated with the PIQ relative to the VIQ (Matarazzo & Herman, 1984; Ryan, Paolo, & Brungardt, 1992) .
Although the practice effects for persons 75 years and older are less than those demonstrated for younger persons , the findings provide empirical support for Kaufman's (1990) conclusions concerning the influence of practice effects on VIQ-PIQ discrepancy scores. As Kaufman suggested, a trivial PIQ > VIQ on initial testing may become meaningful on retest simply because of practice effects that lead to greater improvement in PIQ relative to VIQ. The larger practice effect for the PIQ works in reverse when the initial IQ difference is one of VIQ > PIQ. That is, a relatively large VIQ > PIQ on initial testing may become a trivial difference on retest. Thus, clinicians examining VIQ-PIQ discrepancies for repeat assessments should base the interpretation on a comparison with the initial test scores in light of the predictable practice effects. Kaufman (1990) suggests that a retest interval of at least 1 year should be adequate to minimize practice effects.
It is usually the case that as retest interval increases, stability coefficients decrease. However, in the present study, VIQ-PIQ discrepancy scores were unrelated to retest interval, but significantly related to IQ practice effects. Thus, it is possible that as the retest interval increases and, as a result practice effects decrease, that the stability of VIQ-PIQ discrepancy scores may actually improve. It is also possible that the stability of scatter indices for normal persons does not accurately reflect the stability for persons with brain damage. Matarazzo, Matarazzo, Wiens, Gallo, and Klonoff (1976) demonstrated that the Halstead Impairment Index was more reliable in persons with brain dysfunction than normals. Clearly, additional research on the psychometric and clinical stability of WAIS-R scatter indices is needed in order to address these issues.
The test-retest coefficients for intersubtest scatter range were poor. The proportion of individuals who evidenced meaningful change in intersubtest scatter range on retest was quite high. The stability of subtest strengths and weaknesses was also poor for the majority of subtests. In fact, some participants who demonstrated significant strengths or weaknesses on the first assessment actually evidenced meaningful change in the opposite direction on retest. This pattern was found on Picture Completion, Picture Arrangement, and Block Design.
Similarly, for intrasubtest scatter, the test-retest coefficients were poor and below .44. The proportion of subjects displaying meaningful intrasubtest scatter change on retest was high for several subtests and ranged from 17% on Vocabulary to 47% on Picture Arrangement. Overall, these findings suggest that clinicians should proceed with caution when interpreting the inter and intrasubtest scatter of individual clients. It is possible for an examinee to show relatively large increases or decreases in magnitude of scatter from test to retest. The fact that substantial changes in these variables occurred frequently in the present elderly sample raises the possibility that a given individual with normal scatter on initial testing could easily demonstrate abnormal variability on subsequent assessment.
What may account for the poor stability of WAIS-R scatter indices in the elderly? The 4-month retest interval range was relatively large and such variability may influence stability. However, correlations between the retest interval and the difference between the scatter indices from test to retest was meaningful in only 1 out of 15 comparisons, suggesting that the retest interval did not have a major impact on the stability of the scatter indices. Another factor that may influence the stability of scatter indices is practice effects on retest. Although obvious, this study was the first to provide objective evidence that retest gain or loss on the VIQ and PIQ is significantly related to retest changes in the VIQ-PIQ discrepancy score. VIQ and PIQ retest changes were unrelated to inter and intrasubtest scatter changes on retest. Less clear is the relationship between gain or loss on individual subtests and intersubtest and intrasubtest scatter. Retest changes for intersubtest scatter were only minimally related to retest gain or loss on a few subtests. Similarly, changes in intrasubtest scatter were not meaningfully related to retest changes in individual subtests, except for Picture Arrangement. Finally, because this study used elderly persons, fatigue may have played a role in reducing test-retest stability. However, Paolo and Ryan (1993) found that only 3% of 224 persons 75 years and older reported the WAIS-R to be fatiguing. Thus, fatigue likely had only minimal impact.
Limitations of this study include a relatively small sample size and use of persons 75 years and older who had 12 years of education or less. Although the level of education is consistent with census figures for persons 75 years and older (Bureau of the Census, 1983), it is possible that level of education and age may influence the stability of scatter indices. As a result of these limitations, the current findings must be considered preliminary until research with larger samples that include broader age and educational levels can be conducted.
With the limitations in mind, these results suggest that clinicians should use caution when interpreting test-retest changes in WAIS-R scatter indices in elderly persons. This conclusion is generally supported by recent investigations that have questioned the neurodiagnostic utility of the WAIS-R VIQ-PIQ discrepancy (Ryan, Paolo, & Van Fleet, 1994) , intersubtest scatter (Mitrushina et al., 1994; Ryan, Paolo, & Smith, 1992) , and intrasubtest scatter (Mittenberg, Thompson, Schwartz, Ryan, & Levitt, 1991 ) indices.
